Isocitrate lyase of the yeast Kluyveromyces lactis is subject to glucose repression but not to catabolite inactivation.
KlICL1, encoding the isocitrate lyase of Kluyveromyces lactis, was isolated by complementation of the Saccharomyces cerevisiae icl1 deletion mutant. Sequence analysis revealed an open reading frame of 1626 nucleotides encoding a protein with 542 amino acids. The deduced protein shows extensive homologies to isocitrate lyases from various organisms, with an overall identity of 69% to the enzyme from S. cerevisiae. The KlICL1 gene has two major transcription start-points, located at -113 bp and -95 bp relative to the ATG translation start codon. The gene is expressed on ethanol medium only in respiratory-competent cells. Transcription is repressed by glucose. Mutants carrying a Klcat8 deletion lack the ability to derepress KlICL1 transcription. A Klicl1 deletion mutant does not grow on ethanol medium and lacks any isocitrate lyase activity. A strain lacking the gene KlFBP1, which encodes the gluconeogenic enzyme fructose 1,6-bisphosphatase, lacks the ability to grow on non-fermentable carbon sources. This implies that K. lactis does not contain additional isoenzymes catalyzing either of the reactions. Enzyme assays revealed that neither KlIcl1p nor KlFbp1p are subject to catabolite inactivation. However, the respective enzymes from S. cerevisiae are efficiently inactivated when expressed in K. lactis. Thus, despite the extensive sequence similarities of the enzymes involved, non-fermentative carbohydrate metabolism in the two yeasts displays distinct regulatory properties.